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A LTHOUGII graaelioppers are not usually noticed 
by tho fftrmor until tliey have reached a con- 
siderable size, they begin to injure his crops imme- 
diately upon hutching from the egg. They should 
be detected and combated, therefore, while young 
and small, so that time, labor, and material, as well 
ft* crops, m«y be sdVed. 

The destruction of grasshopper eggs by fall 
plowing, disking, or harrowing is recommended 
where practicable. 

Ilopperdozers or other grasshopper traps are 
sometimes partially effective where the lay of the 
fields afid other infested, fifMis will permit their use, 
but these appliances art' Seldom entirely satisfac- 
tory. 

The best results can be obtained when all the 
farmers in a community cooperate. 

Tho most practicable means of controlling gra^- 
hoppers is by the application of the poisoned baits 
described on pages 15 ajid 16 of this bulletin. 

In the semiarid parts of tho country, as in Cali- 
fornia and the Southwest, the poisoned baits should 
have water added to them to counteract the rapid 
drying and should be applied during the late after- 
noon. 

MTiere the climate is moist, as in the Eastern, 
and Southern States, tho baits may be prepared 
without the water and applied during the early 
morning hours. 
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PRINCIPAL KINDS OF GRASSHOPPERS INVOLVED. 



MANY kinds of grasshoppers are injurious to grains, grasses, and 
forage crops throughout the United States. The more im- 
portant are the differential,"^ the two-striped,** the Carolina," the 
lessor migratory,* the pellucid or clear-winged," the red-legged,* the 
California devastftting,'^ the iOHthwestem lubbe'r,* the Florida lub- 
ber,® and the 
New Mexico 
long - winged 
grasshopper." 

In the follow- 
ing pnges is given 
a short descrip- 
tion of these 
grasshoppers and 
the regions i n 

which they occur, FiV. i. — BouthipeStern lubber graasboppw (*r«oJw**oJa «M«s«»)"; 
together with Ad^t female. Natural sfea (Original.) 

their life history, the crops attftcked, and measures for controlling 
them. 

The southwestern lubber grasshopper (fig. 1), a very large species, 
li*aB in the lemiarid regions of the Southwest, It is usually pale 
green in color, speckled and marked with pink and brown, and is 
wingless throughout its entire life. It sometimes becomes injuriously 
abundant on the cattle ranges and dry farms of New Mexico and 
Arizona, but is found througho^it the Great Plains region from 




• Mclanoplu» difftrcntlaUg Thom. 

* ilelaaoplua l)ivittatu» Saj. 
» Dt»aoate{ra cnroHna L. 

' Melanoplua atlanU Riley. 
» Camnula pelluclda Scudd. 



' ilelanoplu$ /cmur-rubrum l)e G. 
' Melaitoplua devastator Scudd. 
' Brachystula maijau Gir. 
' Dtctyophorux reticulatua Thunb. 
Diteoateira lomjipennie Thom. 
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FiO. 2.- 



-Florldn lubber 8fia*^lio.pp«r Ultelfiophartfa rcttculat»a) 
lemftle, Natural aim. (Webster.) 



Wyoming and South Dakota to Xew Mexico and Texas. It is known 
to injure seriously com, kafir, alfalfa, and grasses of vaiious kinds. 

iThfe Floridi lubber gmsshopper (fig. 2) is a clTimsy insect, oftwi 
reaching the length of more than 2^ inches, nnd is correspondingly 

robust. It is 
usually yei- 
1 o w i s h in 
color, pret- 
tily marked 
■vvith blackj 
and its short 
and nearly 
useless wings 
are more or 
less distinctly 
^•'"'^ stained with 
a bright 

crimson color. It inhabits the southern United Stntes from North 
Carolina to Texas and has been especially injurious throughout 
Ihe newly reclaimed regions in the State of Florida. It has been 
found to attack corn, 
grasses, s o r g h u m, 
cowpeas, soy beans, 
nnd other crops. 

The differential 
grasshopper (fig. 3) 
is usually a yellow- 
ish-colored insect 
with clear glassy 
hind wings, aver- 
aging nearly 1^ 
inches in length. Its 
hind legs are usually 
disti nctly marked 
with yellow and 
black, the colors ar- 
ranged in chevron- 
shaped bars on the 
sides of the thighs. 
It is found through- 
out nearly the entire 
United States, although of rare occurrence in the Atlantic States. 
This grasshopper is chiefly injurious in the, middle western ftud - 
southwestern States, and is known to attack the following cereal nnd 
forage crops: Com, sorghum, oats, wheat, bluegrass, soy beans, 
clover, and alfalfa. 




Fro. 3. — Differential graanhopper (Melanoplua dlffermttalie) : 
Above, adult male ; below, adult female. Twice natural 
flzp. (Original.) 
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The two-stripsd gi^f^^opiJer (tig. 4) is *. coiii])act, yellowisli sjiecies, 
beuniig,asits 
name implies, 
two yellow 
stripes run- 
ning from 
the forehead 
down each 
side of the 
atk«rwise 
brown b«ck. 
It V n r i e s 
ft-om 1 to IJ 
inches in 
length and its 
hind wings 
are nearly 
colorless. 
This species 
is found from 
southern 
Canada to 
Mexico, ex- 
cepting the 
South Atlan- 
tic States, and is very injurioiiB to such 




Fia, 4. — Two-Rtrlped grasahof^per 
adult umle ', below, udutt female. 




(Jlfl**Hej*ii blvittatm) : Above, 
Twice iialurnl size. (Orlginttl.) 

imi>ort-{int crops as whetxt, 
corn, grasB«6, ulf|tl&5 and 
clover. 

The lesser migratory 
grasshopper (fig. 5) is a 



rather 



yellowish- 
averaging 
in length 
a distinct 



small, 
gray species, 
;iboiit 1 inch 
tind bearing 
patch of black on the neck 
or collar. Although this 
grasshopper is comparti- 
tively small in size, it is a 
strong filer «nd sometimog 
does immense damage to 
alfalfa, grasses, timothy, 
corn, rye, soy beans, and 
wheat. It is found 
throughout nearly the entire United States, but is chiefly injurious 
in States west of the Mississippi River. 



Fits. 5. — Lesaer migratory grnflstiopper (MclonopJu* 
atlanls'i ; Abovn, adult male; bplow, adult fwniile. 
About twice natural glae, (Original). 
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The red-legged grasshopper (fig. G) is one of the most widely 
distributed of all the injurious species. It is a small, yellowish 
insect, having its logs paitly tinged with a bright reddish hue. Its 
.back is lirownish «nd the hind wings ai* colorless. It is found in 
conaiderable numbers throughout the entire United States, southern 

Canada, and north- 
ern Mexico, and is 
k n o w n to injure 
seriously wheat, 
corn, bluegrass, 
oats, rye, timothy, 
and soy beans. 

The California 
devastating grass- 
hopper (fi^. 7) is a 
rather small species 
resembling some- 
what the common 
red - legged grass- 
hopper, but its in- 
jurious woi'k is con- 
fined to the western 
United States, and 
especially Calif orniti, where it frequently injures ^verely the alfftlfa 
crop. 

The Carolina grasshopper (fig. 8) is of moderate to rather large 
sXM, nnd is usHrtlly of n. plain pepp«r-frnd-9iilt color, sointtimas vary- 
ing, in accordance with the soil upon which it is found, from ^ray 
through yellowish to a distinctly 
reddish color. Its hind wings are 
nearly black but are margined with 
yellow. Thus it is rendered in- 
conspicuous while sitting upon the 
ground but catches the eye im- 
mediately upon taking flight. It 
is very widttly distributed through- fio. 7. — CaUfornift dfivaatnune grass- 
out the entire United St«tar. hopp*r (Jf^tsnoplug dcposfafor) : Adult 
, . , ... . , »ale. Abowt twice natural dJKC. (Orlg- 

and IS known to iiijui'* seriously i„ni.) 
corn, wheat, alfalfa, and soy bsftns. 

The pellucid or cleftr.-wiiiged f rfcsehopper (fig. 9) is a small species 
having its hind, or tnie, wings clear or pellucid, while the front wings 
are distinctly blotched with brown. It is at times one of the most 
injurious species found within the limits of the United States. It 
has been especially injurious in the States of Idaho, Utah, and Cali- 
fornia, but is also found in Arizona and New Mexico. It is dis- 



Fio.a. — Red-lCKeca grnssliopper (Mclaaoplun fcmur-ruirum) : 
Aliove, Adult laule ; lieJow, oduU fouinle. About twlre 
natural '^i*". (Original.) 
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tributed throughout the northern United States from the Atlantic to 
the Pacific. This grasehopper is Icnown to injure o»ts, wheat, grasses, 
irnd occasion- 
ally flax. 

The New 
Mexico long- 
winged gt»i^ 
hopper (fig. 
10) is a large, 
^rong - flying 
species, often 
measuring 
more than 2 
inches in 
length and is 
yellow ish- 
gray, marked 
with choco- 
late - colorwl 
spots. It is 
known to ex- 
ist in the cmti'tl Unit»d States, from Idaho and Montana to 
New Mexico and Texas, and at times has been exceedingly in- 
jurious to the native grasses on the cattle ranges of New Mexico. 

MANNER OF INJURY. 

Grasshoppers, both 
young and old, injure 
crops in but one way, that 
is, by gnawing and de- 
vouring them wholesale, 
and where very numerous 
they have been known to 
consume almost every 
green thing in sight. 
Even the bark on the tender twigs of trees is eaten by these ravenous 
insects, which are known to gnaw the handles of agricultural tools, 
sucli as hoes and rakag, in order to secure the salt left upon thwn 
by the perspiring hands of the farmer. 



' male; below, adult female. About twl'C« natuml-^w; 



Above, adult 
(OrlilMl.) 




Fio. 9,- — relluoM or clear-wlBgad 
(CaHM«I'9 p^imMa) : Adult fruiale. 
natural Blie. (Orlgliinl.) 



grsHRhoppel- 
About twice 



CONDITIONS FAVORABLE TO OUTBREAKS OF GRASSHOPPERS. 



It is generally belieired in the middle and far western regions of 
the United States that when two dry summers occur in succession. 
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the aeeond one usually produces serious outbreaks of grwishoppMs. 
Whether or not this be true, there is ample evidence to show that 

dry weather 
fftvori the 
successful 
hatching of 
the Bggs and 
the subse- 
quent devel- 
opment oi 
these pests. 
On the other 

), — New Mexico long-winged grasshopper (Dlsiostc{ra longipen- hand COol 
); Adult female? About one-third enlarged. (11, E. Smith.) ' ^, 

wet weather 

is unfavorable, and grasshoppers often die in great numbers from 
disuse when such weather conditions prevail. 

LIFE HISTORIES AND DE- 
VELOPMENT OF GRASS- 
HOPPERS IN GENERAL. 

The life histories of the va- 
rious species of injurious 
grasshoppers are quite simi- 
lar in character. The eggs 
are usually depraited in the 
soil, inclosed in sacs, or 
"pods" (fig. 11), formed of 

a glutinous gubstunce furnished by the female. The grasshopper , 
thrusts her tail or abdomen, which is capable of considerable exten- 
sion, into the soil 
(fig. 12) and starts 
laying her eggs at 
the farther end of 
the tunnel , thus 
formed, which is 
then filled with eggs 
and "afterwards 
sealed. One grass- 
hopper sometimes 
deposits a grefct 
many eggs. In the 
s^niarid portions of 

Fio. 12. — Two-strlj)ed frasBioppcr IflylBfl her jffgB, (Webster.) ' 

the country, where 

the soil frequently becomes baked and hardened by the sun, the 
ftggs are often laid in great numbers in the crowns of plants such as 




F:o. 11. — Sue, or "pod," of grasshopper cggg la 
the ground. Slightly en l«rg»d. (Original.) 




alfalfa, und in Culiforniii ns iiianv iis 2,000 egga Inive hem\ fcmiid in 
tlic crown of ii single alfiilfa plant. 

The banks of irrij^ation canals urc favorite egg-laying grounds 
for grasshopjiers (fig. 13). In Xew Mexico »nd Arizona tlto eggs 
frequently are Ifiid in the bottoms of shallow 'arroyoe ■where they 
«i-e in*CcesBible to cultivating iniplenients. Tlwi knds of 

Idaho, AA^'asliington, and some other Northwestern Stftteg iifford other 
instance where th® dostruction of grasshopper eggs is not practicable 
on a commercial scttk. 

The egg laying usually tnkee ]>kce in late »inniiier or early full 
and the young grasshoppers emerge the follo'wing spring. In some 
of tlie Southern and Southwestern States the young grasshoppers 
may emerge as early as February. In the Xoi-th the eggs uenally do 
not hatch until some time during the months of May or June. 

In contrast with many other injurious insects, grasshoppers when 
hatched closiJj' resemble thwr paremts, excepting th«ir lack of wings 




tliouMtailH of gNimkoKpfr «igg» to the square foot. (Wcbiitrr.) 



(fig, 14). There is no grublike larval stage juir is there any resting 
or true pupal stage such as is the case with butterflies and moths. 
The young grasshoppers are active and able to hop almost immedi- 
ately upon emergence from the eggs. It takes from 70 to 90 days 
for the yonng grasshoppers to grow to maturity and develop -wings. 
The farmer should therefore eiidenvor to attac'k the pest during its 
young stages, as this method not only requires less labor and material, 
but the insects can not then escape destruction by flying to untreated 
fields as they may, and often do, upon becoming mature. When tiiie 
grasshopper reaches a certain stage of development its skin splits 
and is shed, the insect nsnally acquiring wings during the operation. 
It has then ronched its fiunl stage of growth and is ready to mate and 
reproduce its kind. So far as known the injurious species of griiss- 
hoppers hare only one fjmwftiycai a yewr. 

547^°— tun. 747— 1«-^2 
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NATURAL ENEMIES OF GBASSHOPPERS. 

INSECT ENEMIES. 

Several kinds of parasitic two-winged flies deposit their eggs or 
mtgj^ots upon grasshoppers in their nidture or nearly mature stivge. 




Fio. 14. — YouriR Ernsehoppers tccdlng on clover. Sllglitly enlarged. (OrlKtnal.) 

Among the most important of these is a blowfly or moat fly (fig. Ii5)i 
^vhich has been obierved to dei^osit lire nroggots upon the wings of 
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the grasshoppers while they are in flight. The maggot of this para- 
site devours the internal portions of the grasshopper's body and soon 
causes its detth. Robber flies (fig. IG) feed very largely upon young 
grasshoppers, grasping them in their long, stout legs, thrusting the 
strong beak through the body wall of the grasshopper and sucking 
out the liquid contents of the body. Several kinds of digger ivasps 
(fig. 17) kill or stupefy grasshoppers by stinging, and then drag 
thein into their underground nests, after which the wasp lays an egg 
upon the body oi fch« grasshopper, which subasquently brecomse food 
for the newly hatched grub. A number of blister beetles are known 
to prey in their younger stages upon the eggs of grasshoppers, but 




Flo. IS. — A two-^lngeij fly, Bnr(JOpS*^ii fe*tll»(, jj^italtle on gtasshopjieiMS ; AdiiU. AVioot 



six times natural size. (Kelly.) 

as the adiilt beetles arp sometimes quite injurious to potatoes, beans, 
and other cultivated pliints, they can not be considered '«s entii'eiy de- 
sirable allies of the farmer. 

W^ILD AND D01lfB«TIC BIRD ENEMI^. 

The Bureau of Biological Survey has fovmd that wild birds play 
a great part in the natural control of grasshoppers. These feathered 
friends of man are always present where grasshoppers abound and 
work almost constantly in Riding the farmer, The statement that 
all birds feed upon grasshoppers is so near the absohite truth that 
it needs only insignificant modifications, From the largest hawks 
to the tiny humijiingbirds there are no exceptions other than the 
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strietly ri^terian doves and pigeons. Although birds of all families 
prey upon grasshoppers, tlie following may be selected as the most 
important destroyers of grasshoppers for their respective groups; 
Franklin's gull, bobwhite, prairie chicken, red-tniled, red- shouldered, 
broad-winged, and sparrow hawks, the screech and burrowing owls, 
yellow-billed cuckoo, road-runner, nighthawk, red-hended wood- 
p«efc®r, kiufbird, horned firk, crow, magpie, red-winged and crow 
blnckhirds, mcadowlark, lark bunting, grasshopper and lark s-par- 
rows, butcher bird, wren, aud robin, 




F:9, 10. — A robhcr fly, Promaclin/t vfritbratuii, which preys upon young i^imsshopperg ; 
Adult. About thrco times natural size. (Original.) 



Domestic fowls are also very fond of grasshoppers and feed greed- 
ily upon th«ni whenever possible. Turkeys are sbinetimes killed by 
eating too freely of grasshoppers, the strong, rough hind legs of 
which cause severe lacerations or even puncturing of the crops of 
the birds. 

HISTORICAL, 

There exists ample evidence showing that grasshoppers, or locusts, 
as Uiey arc most often called In the Old World, have been reckoned 
among the principal insect enemies of sgriculture sincte man began 
to till the soil. The writings of the Egyptians, Greeks, and ancient 
Hebrews all contain references to these insects as hateful pests of 
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the farmer. In North Araertes urtmi«tftkfeble reprwentations of 
grasshoppers are found on pottery and in the picture writings of the 
prehistoric Indians and Aztecs. It is therefore quite probable that 
grseshoppers't'ttftcked the maize and other crops of the Indians long 
before the coming of the white man. The early history of the New 
England States affords numerous records of the inroads by grass- 
hoppers upon the crops of the settlers. During the period 1743 to 
1756 a great scourge of these hungry insects occurred in Maine, and 
other outbreaks occurred in Vermont during the year 1797 to 1798. 
When agriculture began to be estftblished generally in the Great 
Plains region of the 
United States, lying 
west of the Missis- 
sippi Eiver and east 
of the Rocky Moun- 
tains, during the dec- 
ade 1870-18BO n mi- 
gratory species of 
grasshopper, c o m - 
monly known as the 
Rocky Mountain 
locust,^ frequently 
swooped down from 
its breeding grounds 
on the benches of the 
mountain range in 
such great swarms 
as to destroy practi- 
cally all cultiv«t»d 
crops over vast areas 
of country. As the 
settlement of the 
Rocky Mountain! re- 
gion progressed and 
the breeding grounds of this destructive insect c*me under the in- 
fluences of cultivation these outbreaks ceased. Thus, there has not 
been a serious general outbreak of the Rocky Mountain locust since 
1880, »nd this particular grasshopper has ceased to be a peet of any 
great importance; 

However, there are many other kinds of grasshoppers having dif- 
ferent habits which h«ve since hampered the farmer and undoubt- 
edly will continue to rob him of his crops for years to come unless 
persistent concerted action of agricultural communities in combating 
these ptsts succeeds in securing permanent relief. 

^ lt^m*0tiis gpretut Uhl. 
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17. — A digger wasp, PHanonyic atratua, which klUsi or 
stupefies grasBhoppera by stinging them, and carries tliem 
Into its ncatB as food for Its young. Nearly three times 
natural ulm. (Orli^Ml.) 
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CONTROL MEASURES. 

There arc three principal methods of control which have been 
found to be of greater or less practical value in combating grass- 
hoppers in this country: First, the d^ruction of the eggs; aecoad, 
catching the insects in the field by m««ns of traps; iind, third, the 
use of the poisoned baits. 

D^HOYiNG the: mm of srassiioppeks. 
It k seldom practicable to destroy the eggs becauae of #he m*ny 
different hiding places chosen by the grasshoppers in laying them 
and the impossibility of reaching the same with cultivating imple- 
ment*. However, where they are accessible the ground containing 
them should be thoroughly plowed, or disked, and harrowed in the 
fall, as these operations prevent the eggs from hatching successfully 
the following spring. Airt«mpt% feo reach the eggi by handwork, 




Fie. 18.. — noppndowr with cloth ithowlng conHtrucflon. (Ortislnal.) 



such as digging up the soil, is practicable only in gardens, truck 
farms, and places where intensive cultivation is practiced. 

MECHANICAL MEANS OF DESTROYING GRASSnOPPEHS. 

The most common method of destroying grasshoppers mechanically 
is by the use of a simple horse-propelled implement or trap com- 
monly called a hopperdozer. These implements are constructed 
along similar lines, but ai-e of many slightly different patterns. As 
originally built the hopperdozer consisted of a galvanized sheet-iron 
pan or trough having a back rising at right angles to the pan. It 
was about IG feet in length and mounted on runners made of wood 
or old wagon tires. Most of the hopperdozers recently constructed 
have a pan made of galvanized sheet iron, but the back and side wings 
are usually built with a wooden frame covered with stout muslin or 
light cotton duck, thus securing lightness and elasticity of structure. 
(Fig. 18.) The pan of the hopperdozer is kept partially filled with 
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water, upon which a film of low-grade kerosene, or coal oil, is itmin- 
tftined. When the implement has a cloth back and wings, these are 
kept moistened with kerosene oil. As the hopperdozer is drawn over 
the ground the grasshoppers jump or fly against its back and most 
of them are precipitated into the oil-covered water in the pan. A 
slight touch of oil is fatal to the insects. Thus, those that merely 
touch the oil-sonked back of the hopperdozer are usually killed, 
although they may not die immediately. The cheapest procurable 
grade of kerosene oil. is perfectly satisfactory for use in a hopper- 
dozer. An implement of this kind has been constructed recently 
with a back curving slightly forward. (Fig. 10.) The back and 
sides of this implement are covered with tin, nailed to furring strips 
carried by the uprights of the frame. It has been used successfully 
in western States, and it is claimed that the slight curve of the back 
and the slippery surface of the tin aid in precipitating the grass- 




Fio. 18. — RhowlDg coDBtmctton ot Hopperdoiicr with tin back. (Original.) 



hoppers into the pan. As many a« 300 bushels of grasshoppers hate 
been collected by the use of hopperdozcrs on 100 acres of alfalfa. 
But even where these implements may be used successfully, a great 
mftny grasshoppers eec«pe bwng killed by them, aind the fact th*t 
hopperdozcrs can not be used on uneven, stony, or recently cleared, 
stumpy ground, nor in meadows or fields of grain where the crops 
have reached a considerable height, makes il imperative fchi*t same 
more effective method of control be applied, and the poisoned baits 
have been found to supply this need satisfactorily. 

POISONED BAITS AS A MEANS OP GRASSHOPPER CONTROL. 

The mixture known as the poisoned-bran bait has been proven 
to be a simple, reliable, and cheap methotl of destroying grasshoppers, 
and has been applied with signal success throughout many portions 
(if the United States. As prepared for ordinary use this bait is 
composed as follows: Whe«t bran, 25 pounds; Paris green, 1 



16 



FARMEHB* BULLETUT UT. 



poundj or white arsenic, 1 pound; lemons or oraugeg, 6 finely 
chopped fruits; low-grade molasses, such as refuse from sugar fac- 
tories, or cattle molasses, known as "black strap," 2 quarts. The 
bran and Paris green or other a'rsfenical are thoroughly mixed while 
dry, the fruits are then finely chopped and added, and lastly the 
molasses is poured over the bait and the whole thoroughly knended. 
A coarse-flaked brian i& mtrnt desirable, although where this can not 
be obtained easily ordinary middlings or alfalfa meal may be substi- 
tuted; a low-grade, strong-smelling sirup or; molasses, however, is 
essential to the' entire success of "the undertiiking. Crushed ripe 
tomatoes, watermelons, or limes may be substituted for the lemons 
or oranges, if necessary. Ordinary powdered white arsenic (arseni- 
ous acid) contains nearly twice flS tnUch arsenic H'S PAris green and 
is comparatively low' in price. The powdered form of arsenate of 
lead may he used, but in this case twice ns much of it must be used 




Fio. 20. — Sowing polsoned-bran bait from a buggy. In treating meadowB to 
destroy grasshoppers. (.WiSlnsJjBr.^ 



as of the Paris green. In California and other semiarid regions 
water should be added to the bait at the rate of 4 gallons to 25 
pounds of bran, fis in these climates the bait dries out very rapidly 
and the extra moisture m necessary in order to attract the grass- 
hoppers. 

Another effective bait of similar character is the modified Criddle 
mixture. This is prepared as follows: Fresh horse droppings, one- 
half barrel; Paris green, 1 pound, or powdered white arsenic, 1 
pound ; finely chopped oranges or lemons, 6 to 8 fruits. This bait 
must be thoroughly mixed before being distributed and as most 
people object to handling this mixtui-e with the bare hands, a pair of 
cheap rubber gloves may be used for the purpose. Both the poisoned- 
bran bait and the modified Criddle mixture. are distributed ov«r tht 
infested fields by sowing broadcast, either on. foot or from a light 
wagon or buggy, as shown in figure 20. A broadcast grain seeder 
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mounted on a wagon (fig. 21) has been used successfully for this 
purpose in the western portions of the country. 

In applying the poisoned -brJM!%«k, in owMr-die, mm must be taken 
to avoid distributing it close to the trees, because scvei-e injury to 
fruit trees occasioutiUy results from such applications of nrsenlcal 
poisons. 

Proper time for applying the pokoncd halts. — The time of d.-iy 
chosen for distributing the poisoned biiits bus an im])ortaut bearing 
upou the reeuJte stcurwl. In 
California and other semitirid 
regions the bnit should be dis- 
tributed in lute afternoon or 
early evening, jnst before the 
grasshopi^ers ascend the Jilants 
on which they usually p«as th« 
night. They are apparently 
hungry and thirsty at this 
time ind 'greedily take tlic 
bait if it be nvailnble. In the 
moister portions of the coim- 
try, such as New England and 
Florida, the bait is best ap- 
plied early in the morning in 
order th»t the best results be 
secured. Farmers should not 
be discouraged if the grass- 
hoppers do not drop dead immediately upon eating the poison, as it 
vmiwlly tftkcs from one to five days for the full effect of tlie baits to 
become afiparent. 

SUMMARY OF CONTROL MEASUREa. 

1. The most important and by far the most practictiblo means of 
.controlling grasshoppers is by the application of tlic poisoned baits 
described on pages 16 and IG of this bulletin. A strong effort shotdd 
be made to apply these remedies when the grflsshoppcrs are young, 
thus saving lubof and material and therefore monty. In the semi- 
arid climates the baits shotdd be applied during the late afternoon 
hours and should have water added to them as mentioned above. 
]n moist climates, such as obtain in the Eastern and Snuthcrn States, 
the baits maj' be prapiircd without the additionial wntw and applied 
during the earl}' morning hours. 

2. "Where the topography of the infested fields will permit, the u»e 
of hoppcrdozers or other grcidbopper traps is sometimes partmlly 
effective, but theise methods are not often wholly satisfactory. 




Vta. 21, — Sowing polnoncd-bran bait for gross- 
hoppera Ijy uienns of a Biisi»IIc»st grain 
sccdtT. (Webster.) 
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3. The destruction of eggs by fall plowing, or disking, and har- 
rowing is recommended where practicable. 

4. If Itie beet results arc to be obtained, the coopedition of com- 
muniti^ is ee^tial. 
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